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Unit I: Laboratory Biosafety         4 hrs 

National and international guidelines, personal protection, handling and disposal of 

hazardous materials (chemical and physical agents), prevention of biological hazards, 

spillage and waste disposal, good laboratory practices. 

 

Unit II: Animal and Human Ethics                           4 hrs 

Utility based approach, Measures to Prevent cruelty to experimental animals, Hygiene 

and  welfare of  animals in captivity, Diseases of caged animals, Prenatal diagnosis, 

genetic manipulations and their ethical issues, Benefits and risk of participating in a 

clinical trial, Legal and social  and ethical issues, Plagiarism. 

 

Unit III: Experimental designs/ Methodology     8 hrs 

Necessity of objective wise design - pure versus applied research, Nature and scope of 
research methodologies in Genetics, Literature survey; Immunohistochemical, 
Cytological, Genetic and Molecular tools; Identification of research gaps; testing 
theories or generating theories; selection and formulation of hypothesis: a) Null 
Hypothesis b) Hypothesis driven c) observation based hypothesis. 
 
Unit IV: Presentation and writing Skills     8 hrs 

 (a) Presentation Technology – style and techniques involved in presentation skills. (b) 

How to End on a Powerful note: need to summarize; (c) Importance of Questions and 

Answers session. (d) Writing scientific articles/ papers (e) Thesis writing 

 

Unit V: Methods and Applications      16 hrs 

Induction and screening of mutations (EMS, Radiation, P-element), Real-Time PCR, 
HPLC, 2D gel electrophoresis, Mass Spectrophotometry, Protein expression and 
purification, ELISA, Flow Cytometry, NGS methods (Dye based-Illumina, pH based-Ion 
Torrent/Proton, Nanopore), ChIP Seq, RNA Seq and Methylome Seqencing X-ray 
Crystallography, Dosimetry, Tissue Culture, Hybridoma Technology, Molecular Markers 
and their applications, Gene Knockout and Gene Targeting (CRISPR-Cas9, Gene 
Therapy, RNAi), Recent developments in Hi-Res Microscopy  (Discuss using relevant 
papers). 
 
 
 
 
 
 



Unit VI Seminal Papers                  12 hrs 
Journal article discussion on important discoveries in genetics                    
1) Watson and Crick 

2) Khorana genetic code 

3) Sidney Brenner C. elegans  model system intro 

4) Paul Berg recombinant DNA technology 

5) Seymour Benzor fine structure of gene 

6) Sanger Sequencing paper 

7) Lee Hartwell suppressor mutation paper 

8) LacZ as a reporter gene 

9) Crispr-Cas9 

10) Bob Horwitz nobel prize apoptosis 

11) Kerry Mulles PCR paper 

12) Ubiquitin 

 

Unit VII  

 Biostatistics         4 hrs  

Seminal paper discussion on important genetics papers that involves statistical tests used 

to achieve significance from large datasets. 

 

Unit VIII  

Animal and Cellular Models in Genetics and Disease   8 hrs 
Student will be able to understand strengths and weaknesses of different model 
organisms and their suitability for research. Utilization of organ specific cell lines for 
expression studies. Students will be able to understand generation of various disease 
models and their use, including transgenic mouse models and the use of induced 
pluripotent stem cells. 
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